Aster scaber THUNB. (Asteraceae) is widespread and cultivated as culinary vegetables in Korea. 1) Aster species have been used in traditional Chinese medicine to treat bruises, snakebite, headache and dizziness. 2) Recently, triterpene glycosides 3, 4) and volatile compounds 5) have been reported from Aster scaber. In our previous study on this plant, we reported four quinic acid derivatives and their inhibitory activities against human immunodeficiency virus-1 (HIV-1) integrase. 6) In our continuing study of this plant, we have isolated two new monoterpene peroxide glycosides (1, 2), together with three known sesquiterpenes (4-6) and two known sterols (3, 7) . The present paper describes the isolation and structural characterization of these two new monoterpene peroxide glycosides (1, 2).
Five known compounds, a-spinasterol (3), 7) germacra-4(15),5,10(14)-triene-1b-ol (4), 8) 7-methoxy-4(15)-oppositen1b-ol (5), 9) 6a-methoxy-4(15)-eudesmane-1b-ol (6) 9) and aspinasterol 3-O-b-D-glucopyranoside (7) 7) were characterized by comparing their physical and spectroscopic data with those reported in the literatures. (1a), which was identified by its 1 H-NMR spectrum. 14) Enzymatic hydrolysis of 1a afforded (3S)-3,7-dihydroxy-3,7-dimethylocta-1,5-diene (1b) and D-glucose, which were identified by its 1 H-NMR spectrum 13, 15) for 1b and by co-TLC for glucose with authentic D-glucose, respectively. Based on the above evidence, the structure of 1 was determined as (
Compound 2 was obtained as a colorless oil and positive peroxide test. H-NMR spectrum of 2 indicated the shift of the hydroperoxide group from C-7 to C-6 in the monoterpene moiety. This was also supported by the appearance of a new proton signal at d 4.32 (1H, br t, Jϭ5.4 Hz). These observations of the monoterpene moiety led to the structure of 3-hydroxy-6-hydroperoxy-3,7-dimethylocta-1,7-diene. The relationship of the two angeloyl groups, the glucose, and the monoterpene moiety was established by the analysis of the 1 cleavage of 2 with LiAlH 4 afforded 3-O-b-D-glucopyranosyloxy-6-hydroxy-3,7-dimethylocta-1,7-diene (2a), which was identified by its 1 H-NMR spectrum. 14) Enzyme hydrolysis of 2 afforded (3S)-3,6-dihydroxy-3,7-dimethylocta-1,7-diene (2b) and D-glucose, which were identified by its 1 H-NMR spectrum 13) for 2b and by co-TLC for glucose with authentic D-glucose, respectively. Based on the above evidence, the structure of 2 was determined as
Although we have tried to determine the configuration of the OOH group by some chemical methods, we could not obtain a conclusive result. Extraction and Isolation The dried and chopped aerial parts of Aster scaber (2.1 kg) were extracted with MeOH two times at room temp. and once at 50°C for 5 h. The resultant MeOH extract (200 g) was subjected to successive solvent partitioning to give CH 2 Cl 2 (28 g), EtOAc (17 g) and nBuOH (33 g) soluble fractions. The CH 2 Cl 2 soluble fraction (28 g) was chromatographed on a silica gel column using a gradient solvent system of hexane-EtOAc (5 : 1-0 : 1) to give eight subfractions (F1-F8). The subfraction F5 was chromatographed over silica gel eluting with hexane-EtOAc (2 : 1) to give two subfractions (F51, F52). The first subfraction (F51) was subjected to Sep-Pak (RP-18, 40% acetonitrile) and purified by HPLC (40% acetonitrile, RP-18) to yield 1 (25 mg) and 2 (13 mg). The second subfraction (F52) was purified by recrystallization from the same solvent to afford 3 (240 mg). Supernant of F52 was chromatographed over silica gel Lobar ® -A column (hexane-CH 2 Cl 2 -EtOAc, 9 : 1 : 1) to afford 4 (8 mg), 5 (4 mg) and 6 (10 mg). Subfraction F7 was chromatographed on silica gel (hexaneEtOAc-CH 2 Cl 2 -MeOH, 2 : 1 : 1 : 0.5) and recrystallized from the same solvent to afford 7 (20 mg).
(3S)-3-O-(3Ј,4Ј-Diangeloyl-b -D-glucopyranosyloxy)-7-hydroperoxy-3,7-dimethylocta-1,5-diene (1) 2H, m, H-3Љ, H-3ٞ), 8.07 (1H, br s, OOH) . 13 C-NMR Reductive Cleavage 16) of 1 and 2 LiAlH 4 (10 mg) was added to a solution of 1 (5 mg) in 1 ml of THF. After 12 h reflux, 0.1 ml H 2 O, 0.1 ml 25%NaOH and 0.3 ml H 2 O were added to reaction mixture, successively. The mixture was filtered and the organic layer concentrated to afford 1a (2 mg). The reduction of 2 (5 mg) was achieved in the same way to afford 2a (2 mg A solution of 1a (2 mg) and 10 mg cellulase (Merck) in 1 ml H 2 O was stirred at 37°C for 24 h, followed by solvent partitioning with chloroform and water to afford 1b (0.8 mg) and D-glucose, respectively. Enzymatic hydrolysis of 2 was achieved in the same way to afford 2b (0.8 mg) and D-glucose.
(3S)-3,7-Dihydroxy-3,7-dimethylocta-1, , H-1a), 5.23 (1H, dd, Jϭ17.4, 1.2 Hz, H-1b), 5.91 (1H, dd, Jϭ17.4 , 10.7 Hz, H-2).
